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Abstract of J P6208971 

PURPOSE :To provide a way of using a plasma 
reaction device by which high etching anisotropy Is 
obtained. CONSTITUTION:Relating to a plasma 
device provided with a plasma generation chamber 
and the reaction chamber connected to it, a to-be- 
processed material is etched, while the material is 
supplied with high frequency eiectric power, under 
the condition in which the plasma loss amount at an 
inner wall A in the plasma generation chamber 1 is 
set to one and a half times that at an inner wali B in 
the reaction chamber 1 1 or times. 
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PURPOSE: ToprxmJe a vmyofusir^ a plasma reaction devk^ by 
w/7fc/7 high etching anisotrcpy is c^jtained, 
CONSTTTUTION: Relating to a plasma des/te proyided wIOj a 
pbsma generation chamber athd the reac&)n diamber connected to 
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with high fiequaicy electric power, under the condition in which tiie 
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* NOTICES* 

JPO andlNPITare notre^Xfnsibte ibranydam^es caused the use ofttjis iranslaitoa 

1. This document has been translated tyconipulBr, So ti^ 

2. *^ shows tiie waxi whidi can not be translated, 
3Jn the drawhgs, any wads are not tran^ated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A plasma prodix^kxi room and ffiewa\/egukle v^ich kitroduces miaowave into said plasma productk^ 
room, lthasthereactlm<^ianril}erconnect3edwth 

said plasma production room at said plasma production room. By said microwave and the magn^c Held by said 
magnetic Held generating means, exdte a electron (ydotron resonance and the plasma is g&i&ated. It is the 
qjera&yn of the pl^ma reactor whkh carrtes out anisolrc^jic etchtig ofsaidfmcess^ material by said plasma 
while supplying high-lrequency power to the f^xx^ssed material which led said plasma to said reac^on chamb&; 
and was installed in said reac^on (^ramt>er. Opmation of the plasma reactor diaracterized by the amount of 
f^asma /oss h said plasma fmduc^ room waif making it possible to acquire the high anisotropy statnlizBd in 
said anisotropic etching by [ of 1,5 times a- more of tiieamoiBitc^ plasma toss h ssud readtkm dramber waS] 
setting up so that it may become. 

[Claim 2J A prisma production roan and the waveguide which introduces microwave into said f^asma production 
room, ft has tfie reaction (^lamber connected ttie magnetic tieldgen&ating means fcmrwdintire periphery of 
said plasma production room atsaidf^a^na production room, ^s^ microwave and the msgnetic Held by saki 
magnetic Held generating mesuis, excite a electron cydotron r^onance and the plasma Is generated. It is tiie 
of:)eration oftiie p^sma reactor whk:ti carries out anisotropic etching of the processed material whkti drew said 
f^a^na hsaktreaction diamber, and ww hstaWedin sekl reaction (^tsavb&r. Bysetlkig up so thatttie anmuntof 
plasma loss in said plasma production room wall may become 2 double less or equal oftiie amount of plasma 
loss in sakI reaction diamber watt Op&atkjn of tim plasma reactor c^seacterized by makir^ it pbs^e to acquire 
ttie fugh selectivity stsi)iSzed In saldanisotropto etctur^, and an anbobopy 



DETAILED DESCRIPTION 



PDetatted Desap^ of tire Invention] 
[0001] 

Pndu^rialApplicatton] Thte kivention relates to urprovenfrentin the sffusotropyin tiiat anisotropic Aching 
especml^^joutttm operatim of a f^asnwt rector }Mvdt perSonns arusotrq^: etc^hg of processed material, 
such as a semi-conckjctor ^Ajstrate, ust^ the plasma gen&ated by ^ectron cydotron resmanoe (ECF^ 
disctiarge. 
{0002] 

IP^c^^jtkmoflhePriorArginnisffiu^^ 

a s&rti-conductor substrate, eldiing of a semi-cmductor substiate, eta is performed. There is a plasma reactor 
whidi used the plasma tyy tiie dlsdrarge in gases as one oftiie processors ofsudi a semi-conduct(^ substrate, 
fOaXBJ Drawing 4 is tiie rou^ sectional view of tiie conventional common plasma reactor as/ng tiie plasma 
generated by ECROsdrarge. Ttusf^asrna reacts IfXiconts^ttmnma^ 

used as the plasma prodiKiion roan 1, tiie wavegukle 6 for introdudng mk^awave all over tiiat plasma 
production room 1, and the hiet of tiwmicmwave into tiie plasniaproducii^ 7, and tiie single solenoid cott 
4 arKl single auxSiarycoUg whkt) act^am^ietic Held generating means 20 ^iatjSdied so that tire perphery 
oftiie plasma production room 1 might be sunounded. The pars basilaris ossis occipitalis of the plasma 
production room 1 b united witii the upper pari; of a reaction chamber It Jt^ maintenance base 3 far carrying 
tiie pnDcessed material Z such as a senrfconductor substrate, is est^ylbhedin tire interiaofa reaction diamt>er 
11, Furthermore, tiie gas instaMion tubing 8 is connectjed to tiie upper part of ti^ 1, 
and the &<haust port 13 is estat)lislied in the pars tjasiiaris ossis occipitalis of a reaction diamber 1 1 - 
[0004] Thus, in use oftiie constituted p^sma reactor 100, tiie int&ior of a reaction diamber 1 1 and tiie p^sma 
fmduc&yi roan 1 & iOye^di^^edtytiievxuLBn purp (rxa shown) through an esd^u^port 13. /tftertfiaf. 
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introducing reactant gas into tlie piasma production mom 1 from the gas installation tubing fl, a part of the gas is 
exfiausted fran an &&taustport 13, and tiie gas pressure in tiie plasma product nDcxn 1 and a reaction 
ctiamber Ills maintahed by the predet&mhed value. Furthermore, miaowa^ wUh a Irequency ofZ45GHz 
generated according to the miaoNasfe power source (notshovm) Is hlro(k«:ed h the pla^na prockJcBon romi 1 
through a waveguide 6 and the quartz plate 7. 

[0005] On the other hand, it enmgizes to the single sd&iohJ coil 4 pr^jared in the p&iphery of the pl^ma 
fmxAjc&xi room 1, arid ^rr^tffiG^ImM for e^^^ Tfnsrns^neSc^Missetupsothgtit 
may have the feld of the flux density ofSTSGauss. M this time, it energizes so that an awafmry coil 9 may also 
produce the field of the same direction as a solenoid coS 4, and it sef tp so tiiat the difference of tlw maximum 
ofSie neld gradients a^fnmerH: v\4th the shaft orientations m the ECR feft/ 10 fonrmd smongboth ifie cote 4 and 
9 and the minimum value may tsecome 10 or less Gaussian, Therefore, unifcmi pia^na production is perfcmied 
in the ECR field 10 whole which met in the direction of the avss section of tlie plasma production room ?. 
[OOOEj Furthermore, it en&gizes so that the mnror coil 5 rnay also generate ttie 11^ of ^s 
sc^enoidcoB4, and a weakmimx-m^n^ fi^is formed t)^ween a sdenoid coS4 and tfie mffTorcoSS, and 
line of magnetic force is made to act perpendiojlarly to the front face of the semi-conductor substrate 2 by it, 
[0007] In the piasma reactor used as mentioned at)ove, the reactant gas molecule in the piasma production mom 
1 isplasrriariz^ by tiie collision witii the eieotrcm accelerated by ECR. The generated reactant gas plasma is 
(MjsedahDr^ witii Oieofm^pTeBc force, andcani^outindctenoe att^anglesio ffie frorttfacecftfw s&ni- 
conductor sui)strate 2onff}e maintenance base 3. At this time, the front face of the semi-conductor substrate 2 is 
etched witii direai\4ty, namdy, anisotropic etcfiing is realizBd, In addition, the c^iss ofr^ctant gas used in tiiis 
case, a pressLffe, microwave poy\w, etc- are chos&iaccortSrig to tiwdass of process of tiiesenu-^^ 
substrate 2 wfudi should be processed, 
[0008] 

Pmtd&n(s) to be Sdved by tiie Invention] in use of conventimal ECR plasma equpment, ^ was not tsk^ into 
consktorationataKabouttiieseffhglocaikjnoftheECR^^ lOhtiief^asnrafrnxAjOimroom 1. Vierefore, the 
et(±ingf^<^rty was changing deperiding on tiie case where tiieECRtiekJ lOisdose to themiavwave 
iristallalionapenure7,ortiwc^eofbekigchsetoatx>^ Tfmis,dqpendir^ 
on tiie s&Oig location oftiieECRftefd 10, sufBaentm'sodxpyin etching was notaoquffedandtiwtecJvTlcal 
problem ofsufUdent bias voltage not t)&ng impressed to the s&ru-conductor substrate 2 occurred. 
[0009] It is offing the operation of the plasma reactor v\riiich one purpose of tills invention enables impression of 
the high bias voltage to processed material in \4ew oftiw technical problem in sudi a convention^ technique, 
arKlcaner^bte^al^eichhgwhk^hasatiis^anisot^ 

[00101] Another purpose of tills invention is offering tiie operation oftlje plasma reactor which can enabte etc^iing 

of a high anisotrqyy by hi^ ^ch sdeOivBy, wtivxa impresshg bias voltage to process nwteml. 

[0011] 

p\Aeans for Sc^ng the RMem] The operation oftiie plasma reactor by one mode of this hvmitionA pla^a 
production room and the waveguide which introduces miarowave Into tiie plasma produdim room, It has the 
reaction chamba- connected witii tiie magnetb Held generating means fomied in tiie periptiery of a plasnm 
produc&)n room at tire plasrna/mx/uction room, ^mkmwave and ^nwgnetto^ld by tire magne&) field 
generating means, exioflte a eledmn cyckOron resonance and tiie plasma is generated. It is tiie operation oftiie 
f^sma reactor whk^ cani& out anisotropic etching oftiie processed material by the plasma while supplyhg 
high-frequency power to the processed material whkh drew tiie piasma in tiie reaction diamt>erand was 
installed in tiie reaction chamber. By setting tp solhatti^ amount off^asma kjss h a i^asma prodkxHon room 
wall maylDecome 1.5 or more limes oftiie amount of plasma foss h a reac&)n chmUijer waB, it makes Itpos^^ 
to acquire tire h^ anisotropy stat)ilized in antecir(^ etdiing. 

[pOISj The operatton of tfie pJSasma teaOor byano^ mocte <^ihis mentiai A f^sma pnocfe/cfibn roan and tiie 
wav^ukle v\4iidi introduces microwave into tiie piasma productbn room, It has tiie reaction cliamberconneaBd 
witii ffie magnetic field gen&ating means fonned In tiie periphery of a plasma production roan at tiie plasma 
productim roan. By mkarowave and the magnetic field by the magnetic Held generating me^is, exdte a decbvn 
(yclobonr&or^nce and tile plasma is gen&aled. It is tiie c^iteratiaicf tiie f^^ma reactor )fiM:dic&^ 
anisotropic etching of the processed material which drew tiie piasma in the reaction cliamber and was installed h 
tiie reaOion chamber by the plasma. By setting up so tiiat tiie amount off^sma loss in a plasma pmducticMi 
room watt m^ become 2 ctoublete^ or equal of tiie anmunt of f^sr^ Itmsdces 
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itpossibte to acqtme the hi^ etch sdecti\/ilystal^Szed in anisotropic Aching, and an an^trc^. 
[0013] 

HFurva^JIn the opena&)n of the plasma reactor by one made ofSils hvenik^, since tiie amount of f^wrta toss 
In a plasma produOion room wall is set as 1.5 or more times of the amount of plasma loss In a reaction chamber 
wall, pl^ma potential is Hxed in the processed material upper part Therefore, sinc^ It has the operation whose 
tnas ventage impressed to processed mat&i^ draws Ion, without changngpla^napoiBrrtial even if it supplies 
high-frequency fxjwer to processed matetwl, it becomes possByfe to perfonr) s6vng eScSNng of an anisotrcpy 
[0014] another voice of this Invention - in the operation oftiie plasma reactor Iwisted like, since It is set up so that 
the amount of plasma loss h a plasma prodix^ik^ room w^l may become 2 double less or equal of the amount 
ofp^smatosshareactimchanjberwall, Iheflowofthefxoc^ssedrr^^terialur^p&rplasrrmisrK^ 
Therefore, by the plasma which carries out Incidence dSrec^ity into tiie reac&m diamt^er in which 
processed material was installed, even if it does not Impress bias voltage to processed material, etching of a high 
anisctrqjty maybep&lbrmed. In tills case, since tiie ion wtridi canies outinadence has low energy compared 

the case y\^ierebi^ voltage exists, &JcM7gwtuchl:^tf}ehigh3^ecffvityc^jmc^ 
material cffxocessedtnaSBrisdbeoanespossSjIe atcohdc^Toe, 
[00151 

{Example} Drawing 1 is the rough sectional vtew of ttiepla^TiarextorLGed in one example of tills hvention. The 
f)lasma reactor o f dramw 1 is similar to tiie thing o fctayma4 , and tiie same reference mark is given to the 
same part or the cx>rresponding part. However, in plasma reactor 100a o f drawing 1 , the ECR field 10 tarings 
close to tiie quartz fixate 7 y\4iidi b a microwave ir^tallaSon aperture, and & prepared. That is, in tiie plasma 
reactor o f dawbTol , conrpared with tire tfw^ < ^dreti/ma4 , a s(^erK)ldooil4 arKian mjD^aryocxl9rrKyve up, and 
are positioned. Furthermore, RF generator 15 is cmnected to tiie maintenance base 3, and it is poss^ to 
impress h^ ^equencybias to tire [processed materwd 2, sudi as a semi-conduaorsut)slrate, 
[0016] Of the msgnetic f^fcmiedv)Mra solenoidcoB4, Hne of magnet; force 24 has qf)read toward tiie 
reactbn dmrijer 1 1 from tiie plasma produaion room 1, and tiie so-called emission magnetic Held is formed. 
The plasma gener^ed in tiie ECR field 10 is diffused abngwitii line of magnetic force 24, and is exIAigiMshed ki 
tiie part which line afnrtagnetic force 24 and tiie waUsA and B of a container intersect 
[p017]]/^attsrnainfycarnr}itlBdasaoountBre^^ 

conductor sut}strate 2 sin<^ thepotentisd of the plasrrm is determined depending on tiie disappearing part is tiie 
Held of the wafe AarB which are the disappearance parts of the plasma. However, since tiie temp&ature and 
the cor^rstencyoftiie plasma whidi disappear by W^ls A and Bare mutually diflaent, tiiepctentia!ofWal!sA 
and Bis a different value. That is, X is tire vaifc/e fran? wivch tiie pOential of the f)lasma extinguished by eadi waB 
A and B also differed. Ther^ore, 9 is riot easy to krpress uniform tnas voltage to tiie th^ 
conductcxrsut^irateZ 

[WIS^SirKietiiekx^aiSmofWaBBmhaps^^ 

plasma style v^n Wall B serves as main counterelectrodes of high tequ&icytuas asperity, l^ss voSage rrnjst 
have fjeen impressed to tiie front face of the semi-cmductorsut^bate 2. 

[0019] hkywever, h tiie example o f drawing 1 , since magnet fi^darrang&nentin wtvdi tiie ECR Held 101s 
formed near tiie quartz siA^rate 7 is used, tiieareac^tiiewallA to whkdi tiiepts^marsBxOiguishedffitiie 
upper plasma pnxhjdjon room 1 of the semi-conductor substrate 2 is largerthan tiie area ofthe wallB to wtuc^ 
tiie plasma Is extinguished h a reaciton chmiber 11. Therefor^ itbeccm^ Wall A to wok as main 
counlerelecbvdesofti}esernHX)ndu^ and Scan 

impress bias volt^e to tiie semi-conductor sut>strBte 2 uniformly and certainly moreover by it Consequently, 
s/nce Jbfes voltage dmv\^ pl^ma ion in tiie direction perpendicular to tiie front face of the senu-<x>rHAx:tc^ 
substrate 2, it tjecom^ possit^ to peffomi strong etching of an anisotropy 
fOCS01 Dfavma2 tsa^af^wfiic^surfacerattoA/BofW^ 

etdiing property at tiie time of In tiiis graf:di, an axfe ofstsdssa exfxesses tiie surface ratio of Walls A andB, 
and a ieft-hand side axis ofordiriate &pr^ses tiie degree of an etching anisotrcpy, and tiie right-tiandside axis 
ofordhate expresses tiie s^ection ra&) ofetciiir^ d^^ding on the quality cf tiie mat^cf/mcessedniaterial. 
- The curve e^qDressed with tiie mark expresses an etching anisotropy, it is &<pressed witii x mark, and tiie curve 
expresses tiie selection /afo of etdiing. The surface ratio of Walls A and B dianges by moving cdls 4 and 9, and 
****** moreover, tiie seieOim ratio of&ching - Si/Si02 tf asked. Vie degree of an etching anisotropy 

^shomiasaratiocftiieeichir^depthattiwtkneofetohlngSlbyi^hg andtiie 
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amount of ^eetdi, FLa1h^rnaB,h^1reciuencyt)iaspoy^h^ and^pcM/& 
was SOW, 

[0021] ft turns out ffiat^je an^tnopycfeteNng^hiprovingassifflace ratio A/B cfWafteA andBt)ecom&iaige 
so tiiat chatty Sot? dramra2 . Atoneo ver, S/ and tt can checfr fftaf efctf? setectivity Is falling as surface ratio 
A/B l^econrjes large, &Te bias effiec^\/eness mil t>econmrenriari<a^ andthe 
incidence energy offriasma ion is inaeasing, 

jQCS2J If the anisoti^y of etx^mig is inyTro)^ and H: pUts h andt^ ymy as a conckision y^en surHace ratio A/B 
is tSormore, wlien the amount cfplasrna loss in tfie wail A of tfieplasniaprodiM^on room 1 is tSormore 
times of the amount of plasma loss in Hie wall B cfa reac^on diamb&r 1 1, Ihe etcNng antecirqpy will /mprove, 
[0023] Drawings e)presses the effect of sifftace rath A0 cf ffie watts A and B In anoffier &<anple of tNs 
inventon. Althouph the graph o f drawing 3 is similar to the thing o f drawing 2 . in tire graph o f drawing 3 . /Mgh 
frecpj&icy txas voltage is not impressed to the semi-conductor sut)strate 2. In tft/s case, it turns out that tiie 
anbotrc^ ofetdiing is inaeasing as surface latio A/B t:)ecomes small tfdis^:^Dearance of ihe plasma in Wall B 
t)econwsdonrm7ara,shoethtewiHs&veasaur^om Hvman 
ECR Held, it originates in plasma ion carrying out incidence to a s&mi-corHiuctDr substrate front face v\Mh 
directivity. If surface ratk) A/B becomes large, since disappearance of the plasma In Wall A will beccme dominant, 
ltdo^natt)econietfwLRTSiDrmarriountofp^ 

thecondition that the plasnna exists in turbulent flow in the plasma prockJcHon room t Therefore, thear^isctrc^y 
of etching will becane tow if surface ra^o A/B becomes large, 
[0024] Ttiatis, Iftheanlsotrcpyofetchinglshiprovingariditputsinan 
tess, when ffwaniount of f^a&rta loss 

amount of plasma loss In the wall B of a reac^n chamber 1 1, the etching anisotropy will improve. 

[0025] On tf7e ottierhand, since high H-equency bias voltage is not impressed to the semi-conductor sulTStrate 2 

in this example, it turns out that the selection ratio (Si/SK)2) of etching v\^ich a plasma style has low energy, 

thereSbre was dependent on tiie quaSty of the material offxxxiessed material is In high te\reL 

[0026] In addition, edthough contml of the amount of plasma loss was performed by moving a sdenoid ccnl 4 and 

an auxUiary oca 9 in the above &(amf^, the same effectiveness is accpjired ewen if it uses diange of Sie 

m^netic lielddis^tjutiai byprepamg two c^more coHsanddransfiTgtfTe exsMigojrr&tofeac^i colL 

[0027] 

Effect of the Invention] as moTtbned above, one voice of this Inven^n - in the cperation of the plasma reactor 

twisted like, since high frequency bias witage is impressed to processed mat&iai and tiie amount of plasma loss 

ha plasma production nDom ws^ismadeinto 1.5 a- mem times offfreamoi^cfplaana toss ha reaOion 

chamberwall the high-frec^^icy power to processed rnai]&mdcsai be ef^^ 

strong etdiir^ of an anisctropy may be reaSzed. 

[0028] arwtfrer voice of tiitehventon-hffieq3&^aA)nc^ 

plasma loss In a f^ma production room wall Is made into 2 dbuUe less or equal of ttie amount of plasma loss h 
a reaction chamber wall, without impressing high frequency bias power to processed material, it is possible to 
raise the etdiing anisotropy of fxrocessed materia, and etcfvng whth has the tilgh selecScm ra&) whidi is 
dep&Td&Tt on tiwqualSycfif^niat^lalcrf processed rriatj&^y\^ 



DESCRIPTION OF DRAWINGS 



priefDesaption of the Drawings] 

[Drawing 1] It is a sectional viewfyr&q:)^hg the (^>&a^ cftiiepdasma reactort^orte e>cample oftiris 
hvention. 

lE^syjmg^lt'&ti}^ 

and the wail of a reaction ciiamber/n tiie condition that bias volt^e was in^xiessed to fmcessed material/, and 
etching anisctropy], and, tire interrelathn In tiie s^ec&^ raSo of etdiing. 

[Drawings] Th^ are whenever [ surfxe ratio A^/oftiie m^/ of a plasma production room and the wait of a 
reaction dwmberln tiie condition tiiatbias voltage is not impressed to processed matetial/, andelx^lng 
anisotropy ], and, the graph whidi shows the intenelaSm ofetdt selectivity, 
fDrawirKi41 It is tiie rough sectional view Growing the conv^itional plasma reactor, 
[[)esaiytionoft4atations] 
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[Procedure re\/i^m] 

[FiBng [>ate] October 6, Heisei 1 1 (1999, 10.6) 
[l^rocedure amendment 1] 
[Document to be /\mend&J] Specitication 
[ltem(s) to be /\mendedj The name ofinventhn 
p^/leihod of /Amendment] MocMcatim 
[Proposed /\mendment] 

fntte oftiie Invention] The q:>eraik)n of a plasma reactor, andtheplasma treatment approadi of a siJD^iste 

[f^nx^dureamendm^^ 

[Document to be /^mended] Spec^toaikjn 

[ltem(s) tobe/\mended} Claim 

[MetiTod ofAmendmertt] Modification 

Pressed AmerKbneni] 

[Clasm(s)] 

[Claim 1] A f^asma producHon room and tiie waveguide \A^ich introduces mlaxmas^e into saidf^asma production 
room, Itfws ffie reac^on dhmiberconnecied wiOi the m^ieitic Held generating means formed bi the periphery cf 
said plasma prockxHbn room atsaki plasma production room. By sskl microwave mid tiie me^Tetic Held by saki 
magr^c tield generating means, exdte a electron cydobx)n resonance and the plasma is generated. It is the 
operation oftiie plasma raacfor \A^th carries out anisotn^c idling of said processed material by saki plasma, 
sL^^yfj^ tugh^iequerKy power to tine proofed material which led said f:riasma to said reaction diamber, and 
was installed in said reaction chamt)&', 

Oper^on of the plasnria reactor characterized by ma^ig it possible to acquire the high anisotrqpy stabilized in 
said armjO^ic etching by setting up so tiTattt^ amtxtntoff^asma loss in said plasma production roan wail may 
tjecome 1.5 or more times of the amomt of plasma loss in s^ reaction chamt}er wail, 
[Claim 2] It is the operation oftiie plasma rector whkah carries out anisotropic etching oftiie processed matm^ 
wfy'ch was equipped witii tiie readier dianHyer connected witii tiie plasma product room, the wav^uicte 
which htrodLK)es nucrowave into saki pbsmaprockxHim room, andtheni^neticfblds^neratingrneanslbrrr^ 
in tiie periphery of s^d plasma production room atsaki plasma production room, exdtedthe ^ectron cyclotron 
resmance by said mlcrowa\/e and tiie magnetto tield by said magnetic tield generating means, was made to 
generate tireplaaria, ckewssddf^^a in said reaction chamber, and was in^ailed in saidreaOion diamber, 
Op^ation oftiie plasma reactor diaracterized by malmg isTpossjibfe to acquiretheNgh &dis^ctivtiysisdMs^ 
In said anisotiopt etching by setting up so that tiie amount of plasma loss in sskl plasma produc^n room waff 
may become 2 double less or equsdofthe amount ofp^ma toss in saki reactton diamljer wail, and an 
anisotropy 
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[Claim 3] A plasma produOion room and tiie waveguide wfiicfi introduce microwave into said plasma pnxiucffon 
room. The reaction chamt)er connected with ffie magn^c iiekJ generating means formed in tiieper^flTeryofsakl 
plasma /^vducHon roan atsaklplasma produc&m rocxn is pref^red, ByssAlmiav\/m/eandtire magnett fbkl 
by saklm^netic field generating means, excite a electron cyclotron resonance and tiieplasrna Is generated. Itis 
the plasma treatment apprc^di of the substrate which carries out an^otropic etching of said proc^sed sutjstrate 
by said plasma, &jpplying h^h-frequency power to the processed sutjstrate wNch led said pla&Tia to said 
reac^diamber, and wxhstaSedh said reaction chan^ 

The plasma treatment approadi oftiie substrate characterized by making it possible to acquire the high 

ani^irqjy stat)Hized in said anisotropic etching by ^Bir^ up so tiiat tfie amount off^asrrm toss in said f^asma 

product room waif may bemme 1.5 ormona Ones ofiheaniountofpla^rialosshsaldreactkm chamber wall. 

fUaim 4} A plasma produc&)n room and the ]A^]/egukle whk^ Introduces miauwave into said plasma prockrction 

room, The reaction diamber connected witii the magnetic field generating means formed in tiie periphery of said 

plasma /mxJuction room at said fdasma production room is pr^iyared. It is the plasma n^eatment af^jro^ of the 

substiiate whk^ carries out anisotrc^ etcNng of the processed substrate wNch OKcSed the e^dron cycMrcm 

resonance, was made to generate the plasma, drew said pla^na in said reaction diamb^, and was installed h 

sakirew^ diamber by sakJ microwave arKitiienie^ettolhld by s^rnagri^ means. 

The f^asma treatment approadi oftiie siAstrate characterized bymaSongkpos^e to acquire the high etch 

seleais/ityst^x^Bdin said anisotropic etching byseSir^ upso thattiieamount of plasma loss in said plasma 

production room wall may become 2 doiMetess or equal oftiie amount of plasma loss in swtreac&jn ofjamter 

i/b^/, and an anisotropy 

P^'rocedure^nendmentSJ 

[CJocument to t)e Amended} Spedfication 

[ltem(s) to be Amended} 0001 

p\/letiiod of Amendment Modification 

[PrcposedAmoKlm^ 

[0001} 

PndustrialApplicaton] This hvernion relates to bnprovementin tire anisotropy inth^anis(at^ etdmg 

e^)ec^lyetout1he q^ers^ cfa fria&Tia reactor and tiiep^na treaSmenls^jprextch of a subsftafis of 

performing anisobvpic etdiing of processed material, sudi as a semkxjnckidic^ siJjstratB, us«r^ ttie plasrrm 

generated by electrc^ cydotron reson^Tce (ECF^ discharga 

[Procedure amendment 4] 

document to be Am&ided3^3edfk:ation 

ptem(s) to be Amended} 0009 

[MetiTod ofAmendmerig Modification 

propo^Amendmeng 

[0003SI Itis Gffanrng tiie op&ation of a pla^a reader and tiie plasma treatment afv^roach of a sutjstrate of one 

purpc^e of tills invention enabling impressk)n of the high bias y^ewofthe 

technic^ prdylem in such a conventional tedmique, and enat^irjg stable etching wtAd} tias a high anisotn^y 

fProoeckrressTmvAn^S} 

pyocument to be Am&ided} ^De<M:aOon 

[ltem(s) to t}e Amended} 0010 

[Method ofAnenOnoTg MocBffc^n 

[Pn^yjsed Am&idrmi^ 

[0010} Anotiier purpose of Oris invention is offering tiw operation of a plasma reactorandtiie plasma treatment 

^jproach da substrate of enabling etdiing da h^ anisetree by h^h eidi sdectisnty, wtirout urpressir^ bias 

volt^ to lyroc^ssed material. 

[Procedure amendment 61 

[Documait to te Amended} Spec^lcation 

[ltem(s) to t>e Amended} 0012 

/Mei/icx/ dAmendment} h^xXteaticm 

[Proposed Avendment] 

[(X}12} Theoperatim d tiie plasma readx:^ by anotii^ mode dtiiisirn^errtion A plasma 
waveguk^ewhk^hbvduoesmkmwaveffTlotiiepbs^ 
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wftli the magnetic field generating means tormed in the periphery of a plasma production room at tiie plasma 
production roav. By microwave and the magn^c field by tiie magnetic field generating means, excAe a dectron 
cydotron resonance and the plasma is generated, Itmttie qjeraBon of the ptamia reador v\^Tich catrtes out 
anisotropic etching of the processed material which drew Vie plasma in the reaction diamber and was installed h 
the reaction chamber by the plasma. By setting up so that the amount of plasma toss In a plasma prockjctton 
room wall may become 2 double toss or equal of the amount ofpla^a loss in a reac^on diamber wall, it makes 
itpossit^toacquh-efiiehi^etdi^eclis^tystatMsBd The plasma 

treatment af^road} cfthe substrate according to another mode fisrtherof^is Invention A plasma production 
roan and tiw waveguide which introduces microwave hto the plasma produc^'on room, The reactton chamt)&' 
connect w»h the m^netic ftofd gen&ating means formed in the periphery of a plasma produdicm room at tiie 
plasma produdion room is preferred. By mkmwave and the magnetic field by the magnetic field generating 
meanSj exdte a electron c^otron resonance and the plasma is generated. It is the plasma treatment approach 
oftiie substrate which carries out anisotropb etdiing of the processed substrate by the ptesma while SL^jf^ing 
iTk^'fiequency power to Vie processed sut^ib:^ vi^ldi cAiewffreplaaTia inthereadton diamb&'andwas 
installed in the readion chamber. By setting up so that the amount of plasma loss in a plasma produdion room 
wall may t)ecome tSormoretimesoftiieamcnjntofFdasmalc^inareac^ondiarr^ itmakesitpc^'bto 
to acqime the high antsobiopystatMzBdin anteottqpto etching. The plasma treatment af^madi afth&stjjdrate 
according to another mode further of tivs invention A p^r^na fmxiudion room said tire waveguide y\&A^ 
introduce microwave into tiie plasma produdion room. The reac^on chamber conneded witii the magnetic fidd 
generating means formed in the p&ipliery of a plasma prodcK^ion room at tiie plasma produdton room Is 
pref^red. Bynikm/^ravBandtiiern^in^ e?(dtBaeledrvn 
cydotron resonance and the plasma is generated. It Is the plasma treatment approach oftiie substrate whidi 
canies out anlsotrcpto etdihg oftiie processed substr^e wfrich drew tiie plasma in the ruction chamber and 
was instaSed In tiie readton diamber by tiie f^xma. By s^ng up so that ttm amount of plasma loss in a plasma 
production room wall may become 2 double less or equal of tiie amount of plasma loss hi a r^tdkm diamtier 
wall, it makes it possible to acquwe tiie h^ etdi s^divity si^^zed m anisotrof:^ etdv'ng, and an anisatn:^, 
[Procedure amendment 7] 
IDocunienttotfeAnfierK/edl^^ed^:^^ 
[ltem(s) to be Amendec^ 0014 
[Metiiod of Amendment Modrfication 
[Proposed Am&Kknent] 

[0014] anc^ier vote oftiiis hvention - in the operation of tiie /^asma reactor Imsted Oca, ^y^e 'iisset ip so that 
the amount of plasma Ir^s in a plasma produdion room waB may becxme 2 double less or equal of the amount 
of plasma loss In a reac^n chamb^ wall, tiie fiow oftiie processed material ufper/^tsma is notc^turi^ed 
TTrerafafe, by tiie plasma whkt} c^rtos outhckience nffltf? dracrfft^*Tto tiie reactim chamber in wimh 
processed material was installed, even it does not knpr^txas voltage to pxvcessedmat^al, etdwigofah^ 
anlsoO^y may be performed. In this case, since the ton which carries out inddence has tow energy compared 
wiOi tiie case wh&etnas voyage exists, etdiing which has tiie high s^ecffvityd^jendingonthe quality r^tiie 
matmisd of /mcessedma^ial becomes possS^ atcokidctonce. In tiie plasma treatm&^nspproadi cfffie 
substrate according to another mode further oftiiis inv&ition, since the amount of plasma loss in a plasma 
prodLx:tk^ room wall is set as LSarrrvxe times of the amoLSTt of plasma loss to a reaction charra)er wall, plasma 
potential is fixed to the processed SLdJStrate upper pari: Th&€^,dnce It has tiie qjeratton whose bias vc^ie 
impressed to the processed substrate draws ion, w^iout dianging plasma potential even if it supplies high- 
frequericy power to a processed sut^strate, it t)ecomes possible to perform strong etching ofananisotivpy. this 
invention - fijrther - anotiier voice ~ to tiie plasma iresdment af^mach oftiie substrate twisted IS<e, since & is set 
LP so thattiiearrKHjntcff^asmatossmaplasma prodtx^ room waKmsy become 2 doLbte less or equal of 
tiie amount of plasma loss in a reaction chamt^ wall, tiie fiow of the processed sut^trate upper pl^ma is not 
disturbed Therefore, by tiie plasma whtoh cani^ out inddence ]Mtii directivSytoto tiie reactton dismh&rin whtoh 
tiieprxx^essed su&sflrate was toslaff^, even if it ctoesr^a Impress tnas voltage to a processed sut)strate, etdiing 
of a h^ anisotropymaybeperibmied. In thte case, sirnx tiie ion whidi cani^oLitodderK^e t^tow&i&gy 
compared witii tiie case where bias voltage e>dsts, idling which has the high a^divfy c^jencSng on tiie cpjaBly 
of the material of a processed sutf^tebecanes posstoleatcokKilctonce. 
procedure anf)&ichr}ent 81 
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[Document to t)eAmendedJ Speafk^Sim 
[ltem(s) to be Am^ded} 00^ 
{Method ofAmentAneng MxSfk^tk^ 

{Proposed Amendment] IP028] another voice of this Invention - In the op^tion of the plasma reader twisted tt<e, 
sifice ttie amount ofpiasma loss In a plasma produc^on room wall is made into 2 double less or equal of the 
amoLBTt ofpiasma loss in a reaction dmnber wail, without irrpressing high frequency bias power to processed 
material, itbpos^:rieto rs^ the elx^mg arusolropy of fmcewed material, and efi^/rig whk^ has the h^ 
selection ratio which is dependent on the quality of the material of processed material with the plasma ion of low 
energy Is attained, this inv&Ttion - ft/rther - ancth&- voce - h tfie plasma treatment af^madi oftiie sul^strate 
twisted S^e, ^rx^eti^h frequ^cytms voltage is impressed to a processed sub^ratearKl the amomt of pls^^ 
loss in a plasma production room waB is made ffOo IS or more ftmes of tfre amount ofpkisma toss in a reac^ 
chamtj^- wall, the high-lrequency power to a fffocessed sitstmte can be effidently Impressed by homogeneity, 
and strof^ etdiing of an anisotmpy may te realized, ttiis invention - Airther - another voice - bi tire plasma 
tresdrneriti^HXDachcftt^subs/trstet^^ 

wan is made into 2 double less or equal oftiie amount of plasma loss in a reaction chamber wall, without 
impressir^ high frequ&icybias power to a process suljslrate, it is possible to raise the etdilng anisdropy cfa 
pmcessedsubsbate, and etching which has ti)0 high s 
mat^ofaproc^sedsidjstnale lyAf? thef^asrm ion of low &i&gyte attabwd. 



